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ABSTRACT 

Ihi^ paper examines the relationship between a major 
instructional feature of the college course, the textbook, and 
computer based instructional technclcgy. The strategy suggests that 
the textbook, along with the instructor, assumes the major teaching 
responsibility and that the computer is used in a supportive role 
involving information summary, testing, and simple tutoring. In order 
to develop textbooks that can assume this rcle, a fcur-step systems 
approach is outlined: (1) select a model of student acccuplishment , 
(2) identify instructional objectives, (3) develop instructional 
features of the text, and (4) develop the computer management system. 
A flow chart of the computer based instruct icnal process is included, 
A strategy for using the college text as a component of competency 
based education is also outlined. This system is tas€d ct using the 
text as it is, then building the support materials around it. It has 
been established that CBE systems can test operate when the textbook 
is designed to assume the major responsibility f^r telpir^ students 
learn, and the computer management systes is used in a supportive 
testing and simple tutorial role, (JIG) 
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Introduction 



No rn's' s Viei; 
of Cb£ 

Optimistic proDonents of computar-based education (CBE) often portray 
a "Brave Hew Educational llorld" in which the computer plays a 
dominant teaching role. For example, William fJorris, chairman of the board 
and chief executive officer of the Control Data Corporation, has recently 
outlined a proposal for applying electronic technologies (radio, television, 
computers, cable TV, satellite communication, and so forth) to education, (1977) 
The traditional educational system, Morris suggests, is "labor-intensive," 
producing problems of cost and fragmentation of effort. On the other hand, 
the electronic technologies (particularly computer-based technology) are 
"capital-intensive," offering the possibilities of reduced cost and focusing 
of effort. And v/hat sort of educational system »vould result? Morris 
proposes a "national and international net\vork of learning centers," 
independently ov/ned, whose primary mode of operation is through the computer. 
The system would encompass education and training in industry, special educa- 
tion, vocational training, college, continuing education, primary and secondary 
education, and developing countries. 

Hov/ can we expect this sort of change to occur? fJorrls suggests that 
it is happening to some extent already. At the time his comments v/ere made, 
Control Data Corporation had some 25 centers in operation. But, for the most 
part, change v/ould be gradual, slowed by various problems associated with 
any proposal for major cLange in the educational system. 
Carnegie 

Commission's Vi ew 
of CBE " 

Morris, of course, is not alone in foreseeinq major changes ahead in 
our educational system. A few years earlier (in 1972), the Carnegie Commission 
on Higher Educat1:>n (Rockart & Scott Morton, 1975) suggested that 



...by the year 2000 it nov; appears that a significant proportion 
of instruction in higher education on campus may be carried 
on throuoh information technology, (p. 2) 

If v/e again ask ho*-; this sort of chame will occur, the conmission answer is 

similar to Jlorris's answer. It v/ill occur nradually. The commission (:^.2) 

observed that the nev» information or computer-based instructional technology 

Mi 1 1 evolve by 

...adding to rather than replacing older approaches -as the 
teacher once added to ^vhat the family could offer, as 
writing then added to oral instruction, as the book later 
added to the handwritten manuscript • 

Concl usion 

In short, v/hatever the future of computer-based instruction may hold^ 
it will! be shaped by interaction with traditional instructional practices. 
Purpose of Paper I 

The purpose of this paper is to* examine the relationship between 
a major instructional feature of the traditional college course, the 
textbook, and computer-based instructional technology. 
Examples 

Examples are developed from a specific text. Learning to Teach : 
A Decision-Making System by Tillman, Bersoff, and Dolly (1975). 
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;V.. Text as a Major Component of CBE 

The strategy to ^ rveloped-in the follov/ing pages sunaests that 
(a) the textbook J along r/ith the instructor, assume the major teaching 
responsibility and that (b) the computer be used in a supportive role 
involvinp information .^^mdry, testing, and simple tutoring. In order to 
develop texts that can bear the major burden for teaching students, authors 
and publishers must be v/lllinq to engane in the instructional design process 
before a text is v/ritten. Instructional technology is available that will . 
allow textbooks to assume this role. This paper will review major elements 
in this process. 



1. Select a model of student accomplishment. 



Example 

Assume that our "model" student is one whose decision-making is science 
based. Consider the following outline. 
Science 



1 . Observing events 

2. Isolating variables 

3. Classifying variables 

4. Identifying causal 
relationships 

5. Ordering causal 
relationships 

6. Seeking and selecting 
.information 

7. Making predictions 



S. Testing predictions 



9. Evaluating predictions 



Educational Psychology 



I. Observation and description 
of behavior. 



IL Conceptualization and ana- 
lysis of teacher behavior 
in the instructional setting 

III. Development of information 

getting and using strategies 

IV. Use of information to gen- 

erate hypotheses 

V. Intervention based on hypo- 

theses 

VI. Evaluation of intervention 
hypotheses 



\ 

\ 



2, Identify instructional objectives. 
Example 

I. Observation and description of behavior. 

1. Using an intact classroom situation (or film), student writes a 
behavioral dsscription accordina to a stated set of criteria, 

1.1 Given a list of statenients of alleqed behaviors, the student 
distinguishes behavioral statements from statements involving 
abstractions, summaries, or intomretations of behavior. 

1-2 Given various summaries or interpretations of behaviors 
identified by the learner (see 1.1 above), the student 
rgv/rites summaries in observable terms. 

1.3 Given a v/ritten description of a brief observation, the 
student describes the extent to v'hich the observation is 
acceptable as behavioral narrative. 

1.4 Given a film of a classroom situation, the student observes 
a person for 10 minutes, and writes a behavioral description 
according to stated critpria. 



3. Develop instructional features of the text. 



Comment 

The text itself assumes the primary responsibility for instructing the 
reader on the objectives identified in step 2. Just how the text should 
go about this has been the subject of much of the prograimed instruction 
literature as well as the more recent literature in instructional design. 

How can a text assume instructional responsibility? Certainly there 
will have to be many changes from the traditional textbook format. If the 
text is tc teach, then it must, as best it can, carry out various teaching 
activities designed to help the reader achieve the desired objective. 
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Instructional 



Features 



The development of instructional materials involves planning, construc- 
tion, try-outs, and revision. He have considered planning in steps 1 and 2 
and now move on to look at the construction phase. Here are a few major text 
features to consider in the construction phase: 

I. Orientation. 

II. Initial Diagnosis. 

III. Guidance. 
IV. Evaluation. 

Major activities in each feature mioht include the following: 
I. Orientation. 

(a) Describe what the student will be able to do as a result 
of studying the text. 

(b) Explain why t'lese outcomes are important. 

II. Initial Diagnosis. 

(a) Develop a criterion pretest and specify what actions to follow: 

(1) see instructor. 

(2) begin text assignment. 

(3) take a prerequisites test. 

(b) Develop a prequisites test and specify what actions to follow: 

(1) see instructor. 

(2) get remedial help. 

III. Guidance. 

Use any suitable format that attends to the follov/ing: 

(a) Present information clearly and in relation to the kinds 
of stimulus situations and responses required by the 
instructional objectives. 

(b) Require the learner to actively respond to the enabling 
and major objectives. 

(c) Demonstrate/explain how tasks can be accomplished. 

(d) Present practice sequences. 

(e) For difficult tasks, provide prompted or cued practice 
sequences. 

(f) Give feedback regardinq task responses. 

(g) Explain the feedback alternatives ( Why was an ansv/er correct?) 

IV. Evaluation. 

(a) Develop a posttest or set of terminal frames^ 



Comparison with Traditional ^-^--^ \ 
Text Features \ 

Contrast the Instructional features of "teaching text" with these ' 
features of a traditional text: 

1. It is a presenter of data. 

2. It is an explicator of relationships among the data. 

3. It is an illustrator , providing charts, graphs, drawings, photo- 
graphs, to demonstrate data or relationships. 

4. It is an exercisor , providing opportunities for use in practice 
of data and concepts through study questions, tests, exercises, 
and the like. ' (Deighton, 1971, p. 507) 

\ The most outstanding difference betv/een the text that teaches and 

one ^tbd^-does not is this; the traditional text is organized by content 

or subject matter topics. Ths teaching text is organized by instructional 

objectives. 

Text Examples 

Sample pages from the Learning to Teach text are given in the appendi 
of this paper. 



4. Develop. the computer management system. 
Purpose , 

The purpose of the computer management system is to provide: 

1. The instructor with relevant information about students' 
study habits and reactions to the text before class begins. 

2. The instructor with an objective report on students' progress 
and achievement before class begins. 

3. The instructor with a quarterly summary of class performance. 

4. The students with information about their performance on task 
materials. 

5. The students v/ith a simple tutorial lesson, if needed. 



Basic Unit 

The basic unit in the computer inanagement system is the computer 
module (Cil). A module deals v/ith a single instructional objective, 
usually one that was practiced in task form in the textbook. The 
reader is informed about the Cfls through a handout entitled "User Guide 
to Computer Based Modules for the text Learning To Teach: A Decision- 
Making System . 

For further information about the Cfi, see the "User Guide" handout 
(blue paper). 
Specific 

Examples: CM II 

You should have copies of the followinn handouts (blue pap^r), which 
students v/ould receive: 

1. Poop sheet CM II: Identifying Imoortant Features of a Behavioral 

Narrative. 

2. Cri II: Handouts 

3. Study Guide: Cfl II. 

In addition, you should also have a copy of the computer narrative 
(green paper). 
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A Flowch art of the Cor::piJt:or-h r>;;L d In . rrucL ion/il Process 



(_ekterJ) 



Hayo^ou read the 
ncccQ^sary text 
nuitcrial? 



ERIC 



J: 



YES 



1 

T 



.and complete the 
assignment. 



Answer quc'stions 
about your- 



study activity 



Go throug 
review 



Go through 
explanation of 
pretest an$wers 



V 



Answers poi t- 
test questions 



Answer questions 
about insr riir- 
tional value 



ot text to you 



(Answer pre"^ 
_N-itest questions 



A 




Uould^ou^ like a 
b;riref reView and 

ir>:planation^>— 

c frx^ e t e s j>^an s w e r s ? 



Proceed t;o 
next module 



Did ^'tStTv^cor 




YES— ^1 



ProceedN:o 
next module 



and check with your inst 



An Alternative CBE Strategy? 



One strategy for using the college text as a component of CBE is 
simply to take the text as is (wi.thout designing it to teach), then 
build the support materials in the CBE component around the text. One 
such project is described belo'/. 
CAISMS 

The project has a lengthy title —lUDevelopment. and Implementation 

of the Computer Assisted Instruction Study Ilanagement System," which v/as 

wisely shortened to "CAISMS." ThejDurpose of the project was described as 

follavs by Anderson (Anderson & Anderson, 1974). 

The idea is very simple; .frequently students fail to learn 
from Oooks becaifse they don't study theofi careful ly enough. 
The study management system is desf^ed to intermittently question 
the student about what he is reading so as to maintain deep pro- 
cessing. The student signs in at the computer terminal and 
receives a brief assignment. Upon completing the assignment in a 
nearby work space, the student again signs in. This time he receives 
a short quiz over the assignment just .finished. Then the cycle 
starts again with the next assignment, (p. 1) 

Gaps with CAISMS 
as a NodeT 

The CAISfIS Project models a very easy way to merge computer management 
with the course text: select the text, develop computer-based tests over 
sections of the text, make class attendance contingent on having taken the 
computer-based tests. This may be a very effective strategy for insuring 
that the, text is carefully read; this was, in fact, a major purpose of the 
project. But this does not constitute a very effective model for computer 
based instruction to follow. Why? Because the instructional design process 
has been avoided or, at best, short circuited, steps 1, 2, and 3 as described 
in this paper are omitted. In this case, the text becomes not only the 

-10- 



li 



information medium, for which, it was intended, but it dominates instruction 
, to such an extent that It becomes a model of what students ought to be. 
Students, in other words, ought to be like the textbook -they should be 
able to present (recall) vast amounts of data. 

This is not to say that a traditional textbook has no place in CBE. 
So long as goals are developed first and texts selected to support the 
goals, there is no problem. Problems occur, hov/ever. when texts are 
selected first and made the entire focus of the management system. The 
course becomes, as it were, a computer managed informational system but 
not a computer managed instructional system. 
Suiranary 

In summary, ends (goals, purposes) and means (textbooks, computers) 
must be distinguished. This author has maintained that CBE systems 
can best operate when (a) the textbook is designed to assume the major 
responsibility for helping students learn and (b) the computer management 
system is used in a supportive testing and simple tutorial role. The 
major changes come not from computer. technology but from instructional > 
design. Textbooks, not computers, need to receive our major design efforts. 
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Appendix: Sample pages from 
Learning to Teach 
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ERIC 



Idenitfyinrj Bohjvjor / 3 



simple word had been conscnsually defined by psychoIoi;isis since that is 
what we study. ThM, however, is not trie case. So, it becomes imfiorlant tfial 
we give you our deimition of bcliavior so that wc are talking about t[ie same 
phenomenon. We shall consider behavior as: 

... any obscrv.ibic or measurable movement of an organism including 
externa! movements, internal movements and their effects, and gland'-I.ir 
secretions and thcif effects (Reese, 19G6, p. 3). 

External movements include such actions as opening a door, throwing a 
ball, jumping a rope, asking directions, or writing the answer to an arithmetic 
problem. No special equipment is needed to observe such overt behaviors. 
Internal movements, such as the beating of a heart or the peristaltic 
movement of the stomach, cannot be,observed under normal circumstances. 
However, such beiiavior can be monitored and accurately measured. 
Although most glandular secretions are not directly observable, their effects, 
such as salivation and sweating, may be observed. Furthermore, feelings and 
thoughts experienced wilfiin a person are not discounted; in such cases, tlic 
verbal or other behavioral expressions of feeling and thinkint; are considered 
sources of data. 

Since the major sources for behavioral data (the phenomena tha^ 
educational psychology studies) are the teacher and the learner, v/c can say 
that educational psychology is particularly interested in understanding 
teacher and learner behavior. Our understanding of these behavioral events 
increases to the extent that we can (a) identify and describe behavior and (b) • 
know the condition under which behaviors will occur. With such increased 
understan(;ing. a teacher will be belter able to direct the coi.'rse of action in a 
learning s.iuation. While the teacfierand learner can interact in thousands of 
different ways, we are particularly interested in understanding how the 
teacher can organize and maintain a learning environi-K-:!: so that the 
learners will be able to develop new behaviors or improve up^n v^hat they 
can do already. As a first step toward understanding teacher and- learner' 
behavior, we will suggest in this chapter how to identify, observe, and 
describe behavior accurately. In the chapters that follow, we will turn 
directly to the complex question -Mow should the teacher behave in order to 
f.iLiiilatc leiirnini!? 

Identifying Behavior Much of our conversational language involves interpretations of behavior 

rather than the explicit description of specific overt acts. We tend to 
summarize many groups of differing behaviors and make judgments about 
them, many of which may lead to erroneous conceptions about people.^ 

This distinction between observable acts (behaviors) and summary 
abstracts (interpretations of behaviors) is an important one and we v.ant you 
to be able to differentiate between the two. We begin by contrasting these 
statements: 

1. a. Philip enjoys arithmetic. 

b. Philip v.orks en arithmetic problems 10 minutes longer than any 
other student in his sii;dy group. 

2. a. Wi!! thinks ho is Napoleon. 

b. Wtii tucks his hand inside his jacket. 

3. a. Frieda :s a nasty human being. 

-b. FrJeda hits girls smaller than herself once during 10-minute recess 
on l!-.c playground every sciiool day. 

is topic wi:t be f j'!y (j* jsscd m Chdprcr 12. 



15 



4 7 What Do Gd ?cational Psychologists Study 



Statements" la, 2a, and 3a do not specify behaviors. They are all 
summaries or interpretations of behavior. When we say that a person 
"enjoys'* an event (as in la), \n^^:^, b.^sed on v/hat we have seen or he;ird, 
that he is experiencing a pleasant emoiional state. But we cannot directly 
observe his emotional s:.Ue. Ail we c::n observe with certainty arc tfic 
external manifestations of tiiat slate as expressed in lb. Similarly, we cannot 
directly obser\'e "thinking" as in 2a. We infer that "Will ihlnks he is 
Napoleon" from the way he behaves. 3a is most clearly a judgment and an 
mtcrpietaiion, not a description, of behavior. "Nasiiness" is a word that has 
many definitions and can be applied to a variety of behaviors. Until that 
ad/jctive is translalL. into specifi'c behavioral events, Frieda's actions can not 
be remediaied. 

The following series of tasks will help to distinguish further hetween 
observable acts and their abstract counterparts. 



• TASK 1.01 



The following is a list of alleged "behaviors." Some of them are actual overt observable activities; 
otners are either interpretations, summaries of behaviors, or descriptive adjectives. Check the 
appropriate category next to each entry. At this point, the only acceptable level of performance is 
1 00 per cent. 



Acts 

(behaviors) 



Abstracts 
(interpretations 
of behaviors) 



4. 
5. 

7 

9. 
10. 

; 1. 

V2 
1 ^ . 



A! is aggressive. 

Billy acts in a retarded way. 

Grace cried. 

Lo'j is hyperactive. 

Pearl sat down. 

O: 'e hit \\\r\ next to her. 

FrcJ .ind joan talked to each other. 

Carl :5 beiiavin;; in a neurotic manner. 

Owen is ouite intelligent. 

Ka\ go: f'c-n her chair. 

Is a ver>' fnendly boy.. 
Trcd picks On ycLnger children. 
Dave added two-pLce numbers. 
Paul shows groat talent in many areas. 
Bob knit his bro.w. 
Tf)r;i can do such cra/y things. 
\V' \\ is 'jAtrc^nely talkat'vc. 
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Idcfilifying Behavior / 5 



18. VVally watched the movie. 

19. Warren furictions wc!!. 

20. Evan is a powerful boy. 
Check your anwwrs in the following task. 



• Ty'VSK 1.02 



ihcm. For example, "Paui sh(nvs great talent in 
m.;r.y areas" can be bchaviorjllv translated as 
foilov/s: 

He ^[ng<> a Bach cantata on key witi^out referring 
to :he printed music; he reads 753 words per 
minute in technical material 95 per cent 

CMi^ipr-jliension; he hits .429 fcr liic New York 
■•:'j!s; .rid lie speaks fluently (T:c'jk, Persi.'.n, 
and Hir^dustani, as well as in his alive Eni;i:sh. 

V/;:h this example (admittedly tacclinus) a 
mode!, your task is to tr:.'^ .I.-*!- for yourself 
IhosL' nonbehaviora! items in Ta^k 1. 01 into 
formulations that are clear-cut examples of 
behavior as we have defined it. 



1 . Ai is ^ZZ'"C'> ''ve. 



2. Billy acts in a retarded way. 



3. Lou is hy ractive. 



4. Car! is behaving in a neurotic manner. 



5. Owen is quite in.telii.:;' nt. . 



6. Joe is a v-ry friendly boy. 



7, Fred picks on youn;,cr children. 



All of the items correctly identified as acts in 
Task .1.01 consist of those in which ohservable 
action is indicated. Thus, crying (3)\ sitlin;;; (5), 
hitting (6), talking (7), getting up (10), adding 
(13). knitting ones brow (15), and v.alching 
(IS) are air witiiin l')C* c;:teg'jry of overt be- 
havio'. There a^e S'-iv.- iic;r.s lhat look lil-.c real 
''.'i'^'iaviors-- "C::rl !<; bcr-:virv,; in a neur^/Jc man- 
n-j^" (5). "Paul siiows gruai talent" (14). "Tom 
car. do ^ueh cm.^v -iM-es" (16;. flowev-.-r. nerie 
oJ tn! -,e are ::e-^"..ir:c ce' :..\ if-rv. For tlif-i lu be 
re;.i b'Juv:f>r'>, i.'-::err-L-ii\e st.itements s:;'.h as 
"nei.-nric r:.:-:::r," "era-'V liiings/' and "great 
laie;;t** wo^^ld ali have to be delineated by li^e 
rj::jj! bo-vv'-^^s of ti^ese indiv!du,:is t:\'L v-^iJid 
!.e:.d reup'e to n-iake those inlerprctatiors abijut 



